MD; for the ACME Study Investigators and the Asian Critical Care Clinical Trials Group IMPORTANCE Little data exist on end-of-life care practices in intensive care units (ICUs) in Asia.
studies suggest that most Western physicians deem withholding and withdrawal of life-sustaining treatments acceptable. To illustrate, in a previous questionnaire survey that documented the likely management of a patient with severe hypoxic-ischemic encephalopathy after cardiac arrest, more than 90% of physicians from Europe and North America would implement do-not-resuscitate (DNR) orders; fewer than 10% to 40%, depending on the specific region, would maintain mechanical ventilation and start antibiotics and vasopressors if the patient developed septic shock. 5 Asia accounts for at least half of all patients with critical illness, mechanical ventilation, and ICU deaths internationally 11 ; yet, data on end-of-life care in ICUs in countries in Asia are comparatively sparse and available for only a few countries. [12] [13] [14] [15] [16] [17] [18] Studies suggest that end-of-life care practices vary considerably, even among Western countries, and are influenced by multiple factors, [5] [6] [7] [8] [9] 19 including the personal attitudes and religious affiliations of physicians, 7, 8, [20] [21] [22] [23] [24] [25] the involvement of patients' families, 26, 27 organizational characteristics of ICUs, 9 societal culture, 28-30 legislation, 2, 31, 32 and economic status. 33 Because these characteristics vary between and within countries, it may be hypothesized that substantial differences in the way physicians approach end-of-life care exist between Asia and the West, and among Asian countries and regions themselves. We designed the present study to describe the current attitudes and reported practice of physicians who manage critically ill patients in Asian countries and regions at the end of life, with emphasis on the withholding and withdrawal of life-sustaining treatments, and to evaluate the factors associated with these attitudes.
Methods

Study Participation
This was a questionnaire study of physicians who manage patients in ICUs in Asia. A steering committee of ICU specialists from 16 countries and regions was formed. The predominant sampling frame used was lists of ICUs and ICU physicians obtained from national critical care societies and networks. These lists were present for the majority of countries and regions. However, when they were not uniformly complete, or available, regional and personal snowball sampling was used as a supplementary or sole method (eTable 1 in the Supplement). Through these sampling frames, coordinators approached ICU directors or representatives in their respective countries and regions in person or via e-mail. The ICU directors and representatives then invited all physicians at their centers to participate. When necessary, coordinators approached individual physicians directly. Investigators for each country or region obtained approval by institutional review boards and oral or written informed consent as appropriate.
We defined ICUs as adult units that were capable of providing invasive mechanical ventilation and considered by their hospitals to be ICUs. We included intensivists as well as nonintensivists who are primary attending physicians of patients in ICUs (eTable 2 in the Supplement). 34 We defined an intensivist as a physician who has passed an intensive care certification examination, has completed an accredited intensive care fellowship, or who treats patients with multiorgan failure and is recognized by his or her institution as an intensivist.
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Questionnaire Development
The steering committee developed a survey by means of the following process: items were generated after a literature review of published surveys in April 2010. [5] [6] [7] [8] [9] [10] 12, 13 A specification table was used to map the questionnaire after discussion with an expert focus group in July 2010. Key questionnaire domains were decision making, communication, implementation and process, symptom management, legal or organizational guidance, ethical and legal aspects of care, religious and cultural influences, conflict resolution, and documentation. Items were reworded and 9 redundant or unfocused items removed. In August 2010, validity was assessed by means of modified sensibility testing with 14 ICU experts with backgrounds similar to those of the target participants. 21, 36 Additional items deemed redundant or that lacked face or content validity were removed or adjusted. A last round of testing resulted in agreement on all items in November 2011. The final survey included fields on the respondents' demographic characteristics, religion, specialty, ICU, and hospital (eAppendix 1 in the Supplement). Responses were ranked on a 5-point Likert scale where relevant. Questions examined whether life-sustaining treatments, including cardiopulmonary resuscitation (CPR), could be withheld and withdrawn as part of end-of-life care. The perceived frequency of implementing such decisions, and factors relating to the provision of end-of-life care, including attitudes to communication with patients, families, and surrogates, were explored. Other questions examined factors that respondents considered important for deciding on limitation of life-sustaining treatments, the presence of local policies on end-of-life care, and perceptions of legal risk. Two case scenarios were adapted from previous surveys to allow comparison with Western physicians' responses. The first aimed to understand practice and attitudes in situations when prognosis and quality of life are likely to be extremely poor. 5 A second scenario aimed to understand the influence of families' or surrogates' views on perceived end-of-life practices and examined whether respondents modified their management on the basis of 3 hypothetical situations. 6, 7, 12, 13 We translated the questionnaires from English to traditional Chinese, simplified Chinese, Japanese, and Korean and revalidated the translated questionnaires. We assigned passwords to respondents who accessed the online electronic survey, which prohibited uncompleted fields, between May and December 2012.
Statistical Analysis
We expressed categorical variables as frequencies (percentage). To dichotomize answers from the Likert scale, we cat-egorized "strongly agree"/"agree" separately from "neither agree nor disagree"/"disagree"/"strongly disagree," and "almost always"/"often" separately from "sometimes"/"seldom"/ "almost never." We aimed to identify factors independently associated with a response that suggested an inclination against limitation of life-sustaining treatments: specifically, nonimplementation of DNR orders in case 1 and change in decision to full active support on the family's or surrogate's insistence in case 2. To account for differences both between and within countries and regions and ICUs, as well as the nesting effect of ICUs within countries and regions, we used generalized linear mixed models with unstructured covariance to model country or region and ICU as random effects. We chose independent variables for the models that were previously shown to affect end-of-life care (eTable 3 in the Supplement): hospitals' and ICUs' characteristics including policies on end-oflife care, 9 and respondents' personal characteristics and attitudes. 7, 8, [20] [21] [22] [23] [24] 
Results
Respondent Characteristics
In 
Withholding and Withdrawal of Life-Sustaining Treatments
For patients with no real chance of recovering a meaningful life, 70.2% of respondents reported that they almost always or often withheld life-sustaining treatments, 20.7% almost always or often withdrew life-sustaining treatments, and 2.5% almost always or often deliberately gave large doses of drugs such as barbiturates or morphine until death ensued, but these proportions varied widely among countries and regions ( Figure) . Among respondents, 74.5% believed that withholding and withdrawal were ethically different, a view supported by the majority in all countries and regions except Hong Kong and Singapore (eFigure 1 in the Supplement). The majority of respondents reported that life-sustaining treatments, including CPR, vasopressors, hemodialysis, and antibiotic therapy could usually be withheld or withdrawn in end-of-life care, but not enteral feeding, intravenous fluids, and oral suctioning ( Table 2) . Responses, however, again demonstrated variability among countries, with respondents in Bangladesh, China, Indonesia, Iran, Japan, Saudi Arabia, Taiwan, Thailand, and Vietnam being less likely than others to withhold or withdraw mechanical ventilation (eFigure 2 in the Supplement). Active shortening of the dying process with drugs was acceptable to 15.0% of respondents (range between countries, 0.9%-48.9%).
Respondents' Perceptions of Patients and Families or Surrogates
In all, 84.1% and 77.9%, respectively, of respondents deemed patients' wishes and families' or surrogates' requests to be important factors when considering limitation of life-sustaining treatments (eTable 5 in the Supplement). However, only 43.9% were comfortable discussing limitation with families or surrogates, and 35.6% stated that patients or families or surrogates almost always or often requested inappropriate lifesustaining treatments. The proportion of respondents who almost always or often believed that they exposed themselves to legal risk if they applied limitation of life-sustaining therapy in general, and DNR orders specifically, was 30.0% and 28.7%, respectively. When asked to estimate the proportion of families or surrogates who accept a suggestion of limitation of life-sustaining therapy, 15.0% (20.8% in low-to middleincome countries and regions, 7.3% in high-income countries and regions; P < .001) of the respondents chose 0% to 20%, 16.9% chose 21% to 40%, 24.3% chose 41% to 60%, 28.1% chose 61% to 80%, and 15.7% chose 81% to 100%. Table 3 describes the scenario of a 55-year-old woman with severe hypoxic-ischemic encephalopathy after cardiac arrest. The commonest responses were to decide on treatment after reaching a consensus with other physicians, to implement DNR orders, to tracheotomize and transfer the patient to the general ward when stable, and to maintain mechanical ventilation and start antibiotics and vasopressors if the patient developed pneumonia and septic shock. Regional responses varied widely, with respondents from Bangladesh, China, Iran, and Taiwan being less likely to implement DNR orders and respondents from the same countries and South Korea being more likely to start vasopressors and antibiotics in the event of septic shock (eFigures 3 and 4 in the Supplement). healthcare A 55-y-old woman was resuscitated from a cardiac arrest due to ischemic cardiac disease and admitted to the intensive care unit (ICU) with severe postanoxic lesions. Twenty-four hours later, she has decerebrate movements and the evoked potentials are absent. The consensus (including the senior neurologist) is that her best possible outcome is a persistent vegetative state. She has no close relative or advance directive. ceived greater exposure to legal risk with DNR orders were most likely to change their decision.
Case 1: End-of-Life Care Decisions
K o n g I n d i a I n d o n e s i a I r a n J a p a n M a l a y s i a P a k i s t a n P h i l i p p i n e s S a u d i A r a b i a S i n g a p o r e S o u t h K o r e a T a i w a n T h a i l a n d V i e t nexpenditure increased (AOR, 0.98 per percentage of total healthcare expenditure [95% CI, 0.97-0.99]; P = .02).
Discussion
Variability in physicians' practice of withholding and withdrawal of life-sustaining treatments matters because it affects how patients die. 19, 20 In this large multinational study, 70.2% of respondents reported that they almost always or often withheld, but only 20.7% reported that they withdrew such treatments for patients with no real chance of recovering a meaningful life. Striking differences in these attitudes existed across different Asian countries and regions. In a hypothetical setting of hypoxic-ischemic encephalopathy, although 82.0% of all respondents would implement DNR orders, the corresponding range among countries and regions was 48.4% to 100%. Factors on multivariable analysis that were independently associated with nonimplementation of DNR orders include characteristics related to country or region (economy, out-of-pocket expenditure on health care, and legal risks) and physicians (religion), and their attitudes (regarding communication with families or surrogates).
Comparing our data with a previous study with the same scenario as case 1, our respondents were less likely (82.0%) to implement DNR orders than physicians from North America, Australia, and Europe (all >90%) (eFigure 6 in the Supplement), and more likely (53.8%) to "do everything" if a patient with hypoxic-ischemic encephalopathy developed septic shock than those in the United States (<40%), Southern Europe (<30%), Canada (<20%), and Australia and Northern and Central Europe (<10%) (eFigure 7 in the Supplement). 5 Compared with another Western European survey, our respondents were also less likely to withhold and withdraw life-sustaining treatments or to actively shorten the dying process. 7 Asian society may expect more aggressive life support, with many physicians indicating that only a small proportion of families or surrogates would accept limitation of therapy. However, similar to previous studies demonstrating that country or region was a strong determinant of physicians' attitudes, 5-9 our findings
show that a unified Asian approach to end-of-life care does not exist. For example, whereas all respondents from Hong Kong, Pakistan, the Philippines, and Singapore would implement DNR orders, only approximately half from China and Iran would. Similar variability was observed with withholding and withdrawal of mechanical ventilation. Clearly, reasons behind differences in attitudes are related at least in part to societal culture and multifaceted. 28- 30 The multivariable analyses were constructed to shed light on the importance of the many plausible reasons (eTables 6 and 7 in the Supplement). Implementation of DNR orders for case 1 was less frequent in low-to middle-income than in high-income countries and regions. This may suggest possible differences in societal culture between poorer and richer countries and regions, and lower public trust in the health care systems of low-to middle-income economies (where fewer families or surrogates accept limitation of life-sustaining treatments). Nevertheless, respondents were also more likely to implement DNR orders as out-of-pocket health care expenditure increased, and 53.4% listed financial burden for the patient as a factor to consider when limiting treatments. Because data on out-ofpocket expenditure reflect an entire country or region's health care funding model rather than what happens in individual ICUs, 38-40 this association requires further investigation.
Although Western guidelines promote patient autonomy, 41 families are often approached to act as surrogates for ICU patients who cannot participate in end-of-life discussions. 2, 4 In many Asian cultures, the role of the family or surrogate is considered paramount, 42,43 and our findings regarding family and surrogate interactions highlight many challenges. 4 Surprisingly, 56.1% of respondents were uncomfortable discussing 
Research Original Investigation
Withholding of Life-Sustaining Treatments limitation of life-sustaining treatments, 22.1% did not consider families' or surrogates' requests important, and 35.6% indicated that these requests were almost always or often inappropriate. Those with the first 2 responses were less likely to implement DNR orders in case 1 and more likely to perform apparently inappropriate CPR if families or surrogates asked in case 2. 21, 37 In keeping with these findings, 28.7% believed that they would be exposed to legal risks from DNR orders, although this proportion ranged from 0% to 80.6% in different countries and regions. Unlike in some Western countries, the lack of an established ethicolegal framework to guide end-oflife care in many Asian countries may contribute to insecurity relating to life support limitation. 2, 31, 32 In this study, physicians without religious beliefs were less likely to implement DNR orders in case 1 than were Protestants and Catholics. This contrasts with previous observations that greater religiosity among physicians results in use of more aggressive life-sustaining treatments; for example, Catholic physicians in a Western European survey were less likely to withhold and withdraw such treatments than agnostics. 7 Another European study, however, reveals a more complex interaction between physician attitudes and religion, which is clouded by cultural factors. 8, 22 Indeed, whereas
Protestantism and Catholicism allow limitation of life support in principle, 24 how physicians see these principles may vary between regions. Most physicians were more ready to withhold and withdraw vasopressors and hemodialysis than enteral feeding and intravenous fluids. Although American guidelines recommend reviewing the role of artificial nutrition for the dying, In addition, contrary to the view of many ethicists, 1,2 but echoing the findings of earlier multinational studies, 7-9 threequarters of our respondents viewed withholding and withdrawal differently. Our study has several strengths. To our knowledge, it is the largest and only survey of its kind on an underexplored topic in Asia. We studied several factors that may affect attitudes toward end-of-life care, including novel ones such as countries' and regions' income classification and out-ofpocket health care expenditure. Our study also has several weaknesses. Although it explored variability across countries and regions, it was not specifically designed to define variability across ICUs within the same country or region. 46 Formal reliability testing was not undertaken, and repeatability of individual responses cannot be ensured. Questions about patients with no real chance of recovering a meaningful life, although adapted from previous studies, 6, 7, 12, 13 are subject to interpretation. Questions on whether specific life-sustaining treatments could be withheld and withdrawn were designed to establish prevalent practice, but the motivation behind such practice was not directly captured. The response rate was moderate, although it was higher than those of previous international surveys: 39.6% in a western European survey 7 and 56.1%
in a predominantly European and North American survey. 5 Logistical difficulties posed by an underdeveloped research infrastructure, particularly the absence of a formal registry of ICUs and physicians in Asia, may have resulted in some selection bias. Nevertheless, the combination of approaches used for recruitment resulted in a respondent group that represented sufficiently different backgrounds and experience, and teaching and nonteaching ICUs and hospitals of all sizes (Table 1) . This study has potentially important implications for endof-life care in Asia. The demonstrated diversity of views across the continent suggests that initiatives to improve care for the terminally ill in the ICU must be tailored for the individual country or region. 4 Although the current status of medical ethics education for physicians in Asia was not directly addressed, we are of the opinion that along with the rapid expansion of availability of ICU services, the ethical dimension of end-of-life care requires greater discussion within the health care community and the public. It is hoped that this will result in locally acceptable guidelines, ethicolegal frameworks, and health care funding models that support humane end-oflife care. 47 Cultural attitudes are not easily changed, and effective public education is a massive undertaking, 48 requiring lobbying of governments and other national bodies. Our data provide an opportunity for countries and regions to compare practices and to evaluate whether their current practices are appropriate or should stimulate further investigation and change.
Conclusions
In general, physicians in ICUs in Asia reported that they were less likely to limit life-sustaining treatments at the end of life than Western physicians. In addition, attitudes and reported practice varied widely across countries and regions and were frequently very different from those reported in similar European, North American, and Australian surveys. Multiple factors related to country or region, including economic, cultural, religious, and legal differences, as well as personal attitudes, were associated with variations in reported practices.
Differences Within Asia
There were also marked differences in the responses of ICU physicians from various Asian countries. In one of the given scenarios, all respondents from Hong Kong, Pakistan, the Philippines, and Singapore would implement DNR orders whereas only half from China and Iran would do the same. In particular, respondents from Singapore and Hong Kong stood out as having attitudes similar to those of western physicians toward withdrawing and withholding ventilatory support. These similarities might arise because both have access to highquality palliative care. According to the World Health Organization, Singapore and Hong Kong were 2 of the only 3 countries or regions in Asia, together with Japan, that have been successful in integrating palliative care into their local health care systems. 6 Another possible explanation could be the greater opportunities for exposure of their physicians to the West in terms of rotations and conferences. The medical education structure in these former British colonies is also heavily influenced by the British system, with many physicians taking the postgraduate examinations affiliated with the Royal College in the United Kingdom. Overall, we echo the authors' opinion that there is no unified Asian approach toward endof-life care in the ICU; the more affluent countries with a strong palliative care presence or greater exposure to the West share similar attitudes toward implementation of DNR orders.
The Case for Palliative Care in the ICU
The integration of palliative care in an ICU may seem paradoxical because the traditional goal of intensive care is to restore health and reduce mortality and morbidity. So, how can both palliative care and intensive care coexist in the same setting to improve clinical care? Palliative care physicians in an ICU setting can help to assess and manage distressing physical, psychosocial, and spiritual issues faced by critically ill patients. Communication about end-of-life issues during family meetings is an important skill in which palliative care physicians are trained. This expertise allows them to assist the ICU teams in establishing realistic goals of care together with patients and their families. In addition, palliative care physicians can also provide an independent opinion when the ICU team needs to make the ethically challenging medical decision pertaining to withholding and withdrawal of therapy. The provision of continuity of end-oflife care after the patient leaves the ICU is another added benefit of involvement of the palliative care team, who can continue to extend their care to the patients in the wards. It has also been shown that palliative care involvement in ICUs reduces hospital and ICU lengths of stay. 7 Our views are that palliative care physicians-whose strengths are in symptom control, communication, goals of care discussions, advance care planning, and care coordination 8 -would complement the ICU physician, whose forte is the meticulous and holistic care of the sickest patients in the hospital.
Future Research
Overall, Phua et al 2 have successfully reflected the varying attitudes of Asian ICU physicians toward withdrawal and withholding of life-sustaining treatments. Moving forward, more research can be done to study ICU physicians' attitudes toward palliative care collaborations in Asia. Qualitative studies examining patients' and families' views on prolonged mechanical ventilation, withholding, and withdrawal would also shed light on the complex influences affecting decision making and effective provision of end-of-life care for patients in the ICU. Subspecialty ICUs may also have differing practices that may be worthwhile to explore at a deeper qualitative level as well.
